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PUBLIC WORKS AND ENGINEERING SERVICES ON A 
PUBLIC SERVICE BASIS 

By William H. Connell, 
Chief, Bureau of Highways and Street Cleaning, Philadelphia. 

Publicity of the right kind is the keynote in all campaigns 
relating to matters in which the public is concerned. Lack of this 
kind of publicity is more responsible than any other cause for the 
slow progress that has been made in placing public works and en- 
gineering on a public service basis throughout the United States. 
While it is true that in some instances public and engineering serv- 
ices are conducted on a basis that might well serve as an example 
to some public service corporations and industrial establishments, 
still in many localities there is a woeful lack of appreciation of the 
necessity of engineering service in conducting public work. This 
is particularly true in highway work in which it is not an uncommon 
thing for lawyers and laymen to be in charge of departments con- 
trolling such work. 

Engineers as a rule do not do justice to the public side of their 
work and consequently the public does not appreciate as much 
as it should the value of their services. Technical descriptions of 
engineering work are invaluable for engineers but simplicity in 
publicity concerning matters relating to public work will educate 
the public mind with respect to the real value of engineering serv- 
ices. The people should be instructed in a general way concern- 
ing the day-to-day problems confronting the engineer in public 
service. This can be done through the press, periodicals, pam- 
phlets, and by erecting signs on the site of the work containing a 
simple description of the project. It is only through such an educa- 
tional campaign that we can ever hope to obtain the support of the 
public in matters pertaining to the public service. This is part of 
the engineer's work and what might come under the head of the 
business side of engineering on a public service basis. 

In many sections of the country there is probably no branch of 
public work in such need of engineering services as is highway 
work. It is only through the right kind of publicity impressing 
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this fact on the public that this work will eventually be placed 
strictly on an engineering basis. It is estimated that nearly $400,- 
000,000 a year is spent on highway work. The economic admin- 
istration of such an enormous expenditure annually is certainly a 
matter that should receive serious consideration on the part of 
the public. 

The most essential factor in the administration of large affairs 
is organization. Therefore, in so far as highway work is concerned, 
a good engineering organization is just as essential to good roads 
and pavements as are the materials used to construct them. This is 
not a theory but a fact and one that unfortunately has not been 
given proper recognition in the United States, and only now is 
dawning on the public at large. The fault lies partly with the 
engineer, and not entirely with the politician who only too fre- 
quently is blamed for this state of affairs. The average politician 
is naturally inclined to parcel out all the jobs he can to his fol- 
lowers, who are in a sense his employees. As engineers are not 
found among political workers, it is perfectly natural that any 
public work, not generally recognized by business men and men of 
other professions to be distinctly engineering work, would not be 
regarded as such by the politician whose desire is to provide as 
many places as possible for his associate political workers. The 
responsibility for this state of affairs, therefore, rests in a measure 
with the engineer, since the profession as a whole has regarded the 
highway problem too lightly and has not been sufficiently jealous 
of the infringement upon its rights; namely, to supervise all work, 
public or private, that is of an engineering nature. The doctors and 
lawyers have to build up safeguards to protect what they consider 
their prerogatives. You never find an engineer supervising or 
conducting work coming under the jurisdiction of either one of these 
professions. But there are innumerable cases of lawyers and busi- 
ness men placed at the head of highway departments — the excuse 
being that they are executives. Nevertheless, this is engineering 
work, and while one of the principal requisites for such a position 
is executive ability, engineering knowledge is equally important, 
and the real qualification essential for the directing head to con- 
duct such a department successfully is engineering executive ability, 
not executive ability engineered by a business man or a lawyer, 
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such as we have been having in many of our state, municipal, 
county and town highway departments. 

Business concerns must advertise their goods not only for 
the purpose of encouraging sales, but for the protection of 
the public, as well as for self-protection; they must call atten- 
tion to any imitations that will not answer the purpose or bring 
about the desired results. It is considered to be, and as a 
matter of fact is, the duty of the exponents of the professions 
of medicine and law to educate the people to protect themselves 
by taking advantage of the protection to person and property 
afforded through relying upon members of these respective 
professions in matters to which they can best attend. Like- 
wise it is the duty of the engineering profession to educate the 
public to get a dollar's worth for a dollar of expenditure, whether 
it relates to public or private work, so long as it is engineering work, 
by employing competent engineers to supervise highway and other 
engineering work. This means engineers to plan, organize, and 
operate all highway departments. In other words, a proper high- 
way engineering organization does not mean engineers working under 
the direction of a lawyer or business-man commissioner, but an 
engineering organization from top to bottom, with an engineer 
heading the organization, no matter what the title may be. This 
principle is an important one and should be ever before the young 
engineer. He should be brought to consider seriously the preroga- 
tives and functions rightfully belonging to members of his pro- 
fession — organization work, executive ability, business management, 
should be part of his professional training; they are just as essential 
to the engineer as they are to the lawyer, doctor or business man. 

The highway work in a large percentage of our states, mu- 
nicipalities, counties and townships has been handled by all classes 
of officials from as many different walks of life, none of which 
gave them a claim to any qualification for the job. As a result, 
the highway work was allowed to drift along until the highway de- 
partment was considered to be the property of the politician, and, 
still worse, only recently it has been used by some of the business 
administrations throughout the country to parcel out a few jobs to 
men probably deserving of some recognition, but conspicuously unfit 
in so far as highway work is concerned. In this policy they have 
made a great mistake, as the highway department in a large measure 
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is the principal show-case of any state, city, county or town gov- 
ernment — the pavements representing the goods in the window. 
Recent developments have proved that more people can be pleased 
and satisfied through an engineering highway organization, con- 
ducted on a high plane, than through any other branch of public 
works. An adequate organization, however, is essential, as a 
successful highway administration is dependent upon conducting 
and controlling the work with the least friction. Ease of operation 
is a most important factor and this can be obtained only through an 
organization commensurate with the demands made upon it. 

Planning Boards as a Means of Simplifying the Control of Public 

Works Departments 

In an endeavor to define some means of simplifying the control 
and insuring a more thorough and intimate knowledge of the status 
of the operations coming under the jurisdiction of a large highway 
department than that afforded through the up-to-date records and 
definite procedures for each operation, it became evident to me that 
it would be necessary to supplement these records and procedures 
with planning boards containing a graphic representation of the 
status of the operations, in such a manner that the work could be 
more readily controlled than is the case where it is necessary to 
refer constantly to office records. No matter how thoroughly the 
operations of a highway department may be systematized, where 
the heads of the different units of the organization are dependent 
upon daily consultations and studies of the records on file to enable 
them to picture in their minds the status of the work under their 
jurisdiction, there is always a certain amount of lost motion and 
unbalancing of the work, resulting in one locality receiving undue 
consideration at the expense of another or delays in the starting 
of important contracts due to unconsciously yielding to outside 
influences interested in pushing forward less important work. 
This new scheme for simplifying the control of the work of a de- 
partment through visualizing the operations enables the executive 
and division heads to obtain at any time a mental picture, of the 
status of the operations coming under their respective jurisdictions. 
It is the most up-to-date system heretofore employed in highway 
departments or industrial corporations to carry on the work in an 
orderly and systematic manner. While planning boards have been 
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used with success in some of the industrial establishments, the 
application of this method of carrying on the operations of a large 
highway department is new. After several months' trial it has 
proved an unqualified success and one of the most practical schemes 
that has thus far come under my observation for simplifying the 
management of such a department. For some time past we have 
indicated certain data on maps, such as the progress of contracts, 
location of work, etc., but the planning boards referred to are used 
as a means of control of the entire operations of the department 
other than such work as is performed in accordance with a fixed 
schedule. 

This method of visualizing the status of the work also enables 
the executive to readily give information concerning the operations 
under his jurisdiction that would ordinarily necessitate 'phoning to 
the office where the records are kept, which would mean a delay of 
several minutes before the information could be obtained from the 
record files. With the use of the planning board and visible card 
index system it is possible to obtain the necessary information 
in less than a minute. This saving of time means a great deal to 
a man interviewing a number of people every day requesting such 
information. 

In the Philadelphia Bureau of Highways and Street Cleaning 
planning boards have been installed in the offices of the chief engi- 
neer, and in those of the two division engineers in charge of gen- 
eral highway department work, the division engineer in charge of 
bridge and sewer maintenance, and the seven district highway en- 
gineers. 

They consist of a map indicating, in different colors, the charac- 
ter of all the pavements and unimproved streets throughout the 
city, mounted on a board and encased in a frame. The scale of the 
map is such as is necessary to contain the information desired in 
each specific case; for example, the scale of the district engineer's 
map, which contains the locations of holes in the pavements, etc., 
is necessarily greater than that of the chief engineer's map, which 
does not show such detail. 

The scheme is a very simple one, and is not difficult to operate. 
The status of contract and municipal repair work, bituminous 
surface treatments, etc., and the location of the repair gangs and all 
other information contained on the boards are indicated by pins with 
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heads of different colors, shapes and sizes. For example, the status 
of the contract work may be followed by noting the appearance and 
disappearance of the pins. When any grading, paving, repaying, sur- 
facing or resurfacing is completed, the limits of the work are colored 
with the coloring used on the standard map of the Bureau of High- 
ways indicating the different characters of pavements and unimproved 
streets and roads. In the case of repair work, when the repairs 
are made the pins are removed; and the status of bituminous sur- 
face treatment and all other work (except that which is done in 
accordance with a fixed schedule such as street cleaning) coming 
under the j urisdiction of the Bureau is indicated in a similar fashion. 

All information pertaining to permanent locations or fixtures 
is indicated on the planning boards by properly colored and sym- 
boled thumb tacks which are inserted flush with the surface of the 
map. In general there are included in this classification such desig- 
nations as the main and district highway offices, store yards, rail- 
road sidings, ash, rubbish and street dirt dumps, disposal plants for 
rubbish and garbage, stables, and asphalt plants; while in the 
temporary or variable classification different colored and sized pins 
indicate the authorized work, the executed contracts, those in 
progress, or suspended, work by municipal forces, etc., and other 
details relating to the work that it is necessary to visualize in order 
to properly plan and control. Of course the exact details of the 
legend for each kind of planning board varies, and is arranged to 
suit the specific requirements of the particular planning boards to 
which it is to apply. Subject to these necessary variations the 
indications are, however, standard for any similar designations that 
appear on all of the planning boards. 

In order to facilitate reference to information in greater detail, 
the indicators for the permanent designations also contain an 
identifying serial number, which refers to lists annexed to the plan- 
ning board which indicate full information relative to locations, 
names of owners of asphalt plants, dumps, etc. 

The details of the legends employed on the several planning 
boards in use in the Philadelphia Bureau of Highways and Street 
Cleaning can best be shown by the illustrations on pages 109 and 
110. 
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Current Status Records 

In addition to the data regularly carried on the planning boards 
there are also certain other data of a more detailed nature relative 
to the current status of the legal, contract, structural and other 
governing conditions, which should be easily accessible but which 
it would not be practicable to indicate on the planning board. 

This information is, however, recorded in a very accessible 
manner by means of individual records properly filed and in visible 
filing cabinets, which are known as current status files, and which 
are located adjacent to the planning boards, and can best be de- 
scribed by the following illustrations : 

Three forms of current status card records are provided, one 
form being for municipal force work and two for contract work 
for use in the main and district offices respectively. These records 
indicate in a logical and concise manner just what information is 
necessary relative to current conditions. 
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It will be noted that the arrangement of the form of the current 
status record for contract work as used in connection with the 
district planning boards makes it possible to post graphically either 
daily or weekly from the inspectors' reports the percentages of each 
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portion of the work finished and the percentage consumed of the 
total time allowed for the completion of the work. 

The responsibility for the posting of the planning board and 
the current status file is centralized in one person in each office, and 
this posting is done early each morning from the reports of the 
operations, transactions and changes in conditions occurring since 
the time of posting on the previous day. In the district offices, 
however, a record of the need for the performance of any character 
of work is posted as soon as the necessity becomes apparent from 
any source, such as being indicated on a patrol inspection report; 
resulting from observation by the district assistant engineer or his 
subordinates; notice from the main office or any municipal depart- 
ment, from the police, or from the public. 

In the seven district highway offices and in the division of 
bridges and sewer maintenance, the daily route sheets indicating 
the work to be performed by each maintenance and repair gang is 
prepared by direct reference to the planning board. 

To be explicit, the function of the planning board may be 
defined as being a means of providing the chief engineer, the divi- 
sion engineers and the district assistant engineers and their subor- 
dinates with a continuous and complete, concise and easily acces- 
sible graphic record of the current status of all construction and 
maintenance work under their respective supervision, as well as 
prospective work, in order that they may plan and administer the 
work in the most efficient manner, and also to facilitate the prompt 
determination of any desired general information relating to the 
work that otherwise would not be available except after more or 
less detailed investigation. The planning boards are also a practical 
means of controlling or equalizing the quantity of work to be per- 
formed in the different localities under the jurisdiction of the 
department, and the order in which the work shall proceed, and 
also of determining upon the assignment or distribution of the 
engineering, inspection and working forces. 

In fact, the planning boards may be likened to a graphic 
representation or moving picture of the general activities of the 
department presenting sufficient detailed information to insure the 
carrying on of the work with a maximum of efficiency, and to do 
away with the friction and loss of time through the engineers in 
responsible charge of the several units of the organization being 
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compelled to make daily or perhaps constant reference to and studies 
of the filed records to enable them to form a mental- picture of the 
status of the work under their jurisdiction. With this scheme, a 
few minutes' inspection of the planning board each morning will 
enable the engineer to keep in close touch with and thoroughly 
plan or control both the extensive and minor work under his super- 
vision. 

There are countless opportunities in the management of a large 
highway department, as is also the case in other public works de- 
partments and industrial establishments, not only to improve upon 
the quality of the output but to save time and money through making 
analytical studies of the operating methods. As an illustration of 
this, only recently, by assigning an engineer to make an analysis of 
the unit cost records of the municipal repair gangs, and studies of 
the methods pursued in the performance of the work, we have been 
able to show a saving of $40,000 in four months, which is a direct 
result of eliminating a certain amount of the lost motion, due to 
inaugurating more efficient methods of carrying on this work. 
Therefore, this saving was brought about entirely through these 
special studies. This, however, is just one feature of the work 
of a highway department, but the opportunities afforded for analyt- 
ical studies of the operations as a whole, and the standard that can 
be obtained through the systematic operation of planning boards 
to control the work, opens up a new field with unlimited possibili- 
ties that must necessarily result in the saving of enormous sums of 
money that cannot be definitely measured at the present time. 

In the Philadelphia Bureau of Highways and Street Cleaning 
there are approximately 700 contracts in operation annually. This 
in itself, aside from the number of extensive operations performed 
by the departmental forces and the multiplicity of other work com- 
ing under the jurisdiction of such departments, whether they be city 
or state, involving expenditures of approximately $400,000,000 
annually, puts a premium on organization and management as a 
most important factor in connection with the operations of such 
departments, and is evidence of the fact that the solution for eco- 
nomic management of highway departments is the most important 
problem in highway engineering today. 

The more we study the possibilities of the management of 
highway departments, the more impressed we will be with the fact 
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that thus far we have only touched the high spots, and that the 
logical and systematic management of such a department is some- 
thing yet to be attained, and who can say what will be the result of 
the studies now being carried on in some of our highway depart- 
ments, as there is no field in which there are better opportunities 
to apply scientific principles to the operations than to those coming 
under the jurisdiction of a highway department? 



